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(54) Antenna frame for IC card 

(57) An antenna frame for IC card includes a plane 
coil (10) formed by punching or etching a thin metallic 
sheet in which a conductor (12) is wound a plurality of 
times on substantially the same plane. The plane coil 
(10) has an outermost conductor (12a) provided with an 
outer end portion (34a) and an innermost conductor 
(12b) provided with an inner end portion (34b) . An out- 
side and inside frames (16, 22) are arranged along the 
outermost and inner most conductors, respectively, and 
spaced therefrom by a predetermined interval (20a, 
20b) . The outer and inner end portions (34a, 34b) 
define outer and inner terminals (35a, 35b), respec- 
tively, which are used as bonding areas. Supporting 
sections (18. 18a, 18b) extend from an end edge of the 
outer and inner terminals or a position in the vicinity 
thereof to the outside and inside frames. 
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Description 

[0001] The present invention relates to an antenna 
frame for an IC card and a process for manufacturing 
the same. More particularly, the present invention 
relates to an antenna frame of an IC card having a plane 
coil formed by punching or etching a thin metallic sheet 
in which a conductor is wound by a plurality of times on 
a same plane, wherein terminals of the plane coil and 
electrode terminals of a semiconductor element are to 
be electrically connected to each other, and also the 
present invention relates to a process for manufacturing 
such an antenna frame for an IC card. 
[0002] As shown in Fig. 9, an IC card includes: a 
rectangular plane coil 100 in which a conductor 102 is 
wound by a plurality of times; and a semiconductor ele- 
ment 104. The plane coil 100 and the semiconductor 
element 104 are interposed between two sheets of 
resin films 106 made of polyvinyl chloride (PVC) on a 
front surface of which characters and others are printed. 
The two sheets of resin films 1 06 are made to adhere to 
each other by an adhesive layer made of polyurethane 
resin. This adhesive layer also seals the plane coil 100 
and the semiconductor element 104. 
[0003] When the thus formed IC card passes in a 
magnetic field formed by a card processor, an electric 
power is generated by electromagnetic induction 
caused in the plane coil 100 of the IC card. Therefore, 
the semiconductor element 104 is started by the gener- 
ated electric power, so that communication can be held 
between the semiconductor element 104 of the I C card 
and the card processor via the plane coil 100 which 
functions as an antenna. 

[0004] in this IC card, the electrical connection 
between the plane coil 100 and the semiconductor ele- 
ment 104 can be effected by wires 1 12. 1 12 which con- 
nect the terminals 108, 108 of the plane coil 100 to the 
electrode terminals 110, 110. 

[0005] The plane coil 100 in this IC card is formed 
by punching or etching a thin metallic sheet so as to 
reduce the cost of production thereof. It has been found 
that the plane coil 100 thus formed by punching or etch- 
ing is difficult to handle by itself, since the conductor line 
102 may easily be deformed during the transportation. 
[0006] In order to solve the above mentioned prob- 
lems, the inventors have tried to use an antenna frame 
for IC card as shown in Fig. 10 and obtained some 
improvement in the handling thereof as compared with 
a case of handling the plane coil by itself. 
[0007] Fig. 10 shows an antenna frame 200 which 
is used for IC card and Fig. 1 1 shows a terminal portion 
of the antenna frame 200 shown in Fig. 10. The plane 
coil 216 is provided with respective end portions 218a 
and 218b of the innermost conductor 226a and the out- 
ermost conductor 226b of the plane coil interposing the 
conductor 226 thereof. These end portions 218a and 
218b are formed as wide areas for forming the termi- 
nals. 



[0008] The respective end portions 218a and 218b 
of the innermost conductor 226a and the outermost 
conductor 226b is processed by coinning to form 
respective terminals 218a, 218b each provided with a 

5 bonding area. 

[0009] Thus, a bonding operation can easily be per- 
formed by using a bonding machine to obtain the elec- 
trical connection between the terminals of the 
semiconductor element which is mounted on the plane 

10 coil 216 and the terminals 218a, 218b of the plane coil 
216. 

[001 0] However, as shown in Fig. 12, if the coinning 
operation is applied to the entire surface of the terminals 
218, 218, the peripheral area of coined, widen terminal 

is 218 is enlarged toward the conductor 226. In addition, 
when the coinning operation is performed, the terminals 
218, 218 may easily be shifted to the right and left direc- 
tions (the direction indicated by an anow B in Fig. 12). 
Thus, there is a possibility that the terminals 218. 218 

20 comes into contact with the conductor 226. 

[0011] In particular, such a shift of the terminals 
218, 218 would happen, if the bonding area was formed 
on the respective terminals 218, 218 of the innermost 
conductor 226a and the outermost conductor 226b. 

25 [0012] Also, during the plane coil is transported 
before the coinning process is applied thereto, such a 
shift of the terminals 218, 218 may easily happen and 
the terminals 218, 218 may come into contact with the 
conductor 226, if the respective terminals 218. 218 of 

30 the innermost conductor 226a and the outermost con- 
ductor 226b are bent to the inward and outward. 
[0013] An object of the present invention is to pro- 
vide an antenna frame for an IC card and a process for 
manufacturing such an antenna frame and an IC card 

35 using the antenna frame, in which the terminals of the 
outermost and innermost conductors of the plane coil 
defining bonding areas are prevented from coming into 
contact with the conductor constituting the plane coil. 
[0014] According to the present invention, there is 

40 provided an antenna frame for IC card, said antenna 
frame comprising: a plane coil formed by punching or 
etching a thin metallic sheet in which a conductor line is 
wound by a plurality of times on a substantially same 
plane, said plane coil having an outermost conductor 

45 provided with an outer end portion and an innermost 
conductor provided with an inner end portion; an out- 
side frame arranged along said outermost conductor 
line and spaced therefrom by a predetermined interval; 
an inside frame arranged along said innermost conduc- 

so tor line and spaced therefrom by a predetermined inter- 
val; said outer and inner end portions defining outer and 
inner terminals, respectively, which are used as bonding 
areas; and supporting sections extending from an end 
edge of said outer and inner terminals or a position in 

55 the vicinity thereof to said outside and inside frames. 
[0015] The bonding area is to be used for electri- 
cally connecting by wire-bonding said bonding area to 
electrode terminals of a semiconductor element which 



2 



3 



EP 1 033 778 A2 



4 



is to be mounted on said plane coil. 
[0016] The outer and inner terminals of the plane 
coil is formed by partially or entirely coinning said outer 
and inner end portions of the outermost and innermost 
conductors. s 
[001 7] The antenna frame, further comprises a chip 
mounting area formed on said plane coil and defined by 
a plurality of looped conductors, the width of said con- 
ductors within said chip mounting area is smaller than 
that of remaining portions of said conductors, so that 
the width of said conductors within said chip mounting 
area becomes larger to be substantially the same as the 
width of said remaining portion of said conductors, after 
said chip mounting area is deformed to be flat. 
[0018] The chip mounting area is located near to 
said respective outer and inner end portions of the out- 
ermost and innermost conductors. 
[001 9] The outermost and innermost conductor are 
provided at said end portion or at a position in the vicin- 
ity thereof with terminal forming areas, respectively, to 
which a coinning is to be applied partially or entirely so 
as to define respective terminals to be used as bonding 
areas. 

[0020] The terminal forming areas has a smaller 
width than remaining portion of said outermost and 
innermost conductors. The width of said terminal form- 
ing areas is determined so that the width thereof 
becomes larger to be substantially the same as the 
width of said remaining portion of said outermost and 
innermost conductors, after said terminal forming area 
is deformed to be flat 

[0021 ] The antenna frame, further comprises a chip 
mounting area formed on said plane coil and defined by 
a plurality of looped conductors, the width of said con- 
ductors within said chip mounting area is smaller than 
that of remaining portions of said conductors, so that 
the width of said conductors within said chip mounting 
area becomes larger to be substantially the same as the 
width of said remaining portion of said conductors, after 
said chip mounting area is deformed to be flat. The chip 
mounting area is located near to said respective termi- 
nal forming areas. 

[0022] According to another aspect of the present 
invention, there is provided a process for manufacturing 
an antenna frame for IC card, said process comprising 
the following steps of: 

punching or etching a thin metallic sheet to form a 
plane coil in which a conductor line is wound by a 
plurality of times on a substantially same plane, 
said plane coil having outermost and innermost 
conductors provided with outer and inner end por- 
tions, respectively; an outside frame arranged 
along said outermost conductor line and spaced 
therefrom by a predetermined interval; an inside 
frame arranged along said innermost conductor line 
and spaced therefrom by a predetermined interval; 
and supporting sections extending from an end 



edge of said outer and inner end portions or a posi- 
tion in the vicinity thereof to said outside and inside 
frames; and 

coinning said end portion or a portion in the vicinity 
thereof of said outermost and innermost conduc- 
tors to form outer and inner terminals which are to 
be used as bonding areas. 

[0023] The punching or etching step comprises a 
step for forming said end portion or a portion in the 
vicinity thereof of said outermost and innermost con- 
ductors so as to have a smaller width than remaining 
portion of said outermost and innermost conductors; 
and the coinning step comprises a step for enlarging the 
width of said smaller width portion so as to be substan- 
tially the same as the width of said remaining portion of 
said outermost and innermost conductors. 
[0024] The punching or etching step further com- 
prises a step for forming a chip mounting area on said 
plane coil and defined by a plurality of looped conduc- 
tors, the width of said conductors within said chip 
mounting area is smaller than that of remaining portions 
of said conductors; and the coinning step comprises a 
step for enlarging the width of said conductors within 
said chip mounting area to by substantially the same as 
the width of said remaining portion of said conductors. 
[0025] The chip mounting area is formed at a loca- 
tion near to said respective terminal forming areas. 
[0026] A process for manufacturing an IC card 
according to this invention comprises: 

punching or etching a thin metallic sheet to form a 
plane coil in which a conductor line is wound by a 
plurality of times on a substantially same plane, 
said plane coil having outermost and innermost 
conductors provided with outer and inner end por- 
tions, respectively; an outside frame arranged 
along said outermost conductor line and spaced 
therefrom by a predetermined interval; an inside 
frame arranged along said innermost conductor line 
and spaced therefrom by a predetermined interval; 
and supporting sections extending from an end 
edge of said outer and inner end portions or a posi- 
tion in the vicinity thereof to said outside and inside 
frames; 

coinning said end portion or a portion in the vicinity 
thereof of said outermost and innermost conduc- 
tors to form outer and inner terminals which are to 
be used as bonding areas, 
mounting a semiconductor element on a semicon- 
ductor element mounting area of said plane coil; 
and 

connecting electrode terminals of said semiconduc- 
tor element to said bonding areas of said outer and 
inner terminals by means of wires. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] 

Fig. 1 is a plan view showing an antenna frame for 

IC card according to the present invention; 

Fig. 2 is a partially enlarged plan view of Fig. 1, 

showing the antenna frame for IC card; 

Fig. 3 is a partially enlarged plan view of Fig. 2, 

showing a part of the antenna frame for IC card; 

Fig. 4 is a partial plan view showing a part of the 

antenna frame after that coinning is processed and 

the supporting sections and the connecting pieces 

are cut off from the frame; 

Fig. 5 is a partial plan view showing a semiconduc- 
tor element mounted on the antenna frame for IC 
card according to the present invention; 
Fig. 6 is a partially enlarged plan view of another 
embodiment of an antenna frame for IC card 
according to the present invention; 
Fig. 7 is a partial plan view showing a part of the 
antenna frame shown in Fig. 6, after coinning is 
processed and the supporting sections and the 
connecting pieces are cut off from the frame; 
Fig. 8 is a partially enlarged plan view of still 
another embodiment of an antenna frame for IC 
card according to the present invention; 
Fig. 9 is a plan view for explaining an IC card; 
Fig. 10 is a plan view of an antenna frame for IC 
card for forming a plane coil shown in Fig. 1 1 ; 
Fig. 11 is a partially enlarged plan view of an 
antenna frame for IC card shown in Fig. 10; and 
Fig. 12 is a partially enlarged plan view of plane coil 
shown in Fig. 10, after the terminal portion of the 
plane coil is processed by coinning. 

[0028] Referring now to the drawings, wherein Fig. 
1 shows an antenna frame for IC card according to the 
present invention. The plane coils 10, 10 used in this IC 
card are formed in the antenna frame 14. The antenna 
frame 1 4 is made by punching or etching a thin metallic 
sheet, preferably a thin metal strip. The plane coil 10, 10 
is simultaneously formed with the antenna frame 14. 
[0029] Concerning the metallic sheet, it is prefera- 
ble to use a strip-shaped metallic sheet. In this case, a 
rolled strip-shaped metallic sheet may be used in such 
a manner that the metallic sheet is drawn out from the 
rolled strip-shaped metallic sheet. 
[0030] The antenna frame 1 4 for the I C card is com- 
posed in such a manner that the rectangular plane coil 
1 0, 1 0 is supported by the outside frame 1 6 while a pre- 
determined interval 20a is left between the outermost 
conductor 12a of the plane coil 10, 10 and the outside 
frame 16. The plane coil 10, 10 is supported in such a 
manner that end portions of the support portions 18a, 
18a • extending from the different positions of the 
inside edge of the outside frame 16 are connected with 
the outermost conductor 12a of the plane coil 10. 



[0031 ] In the inside space of the plane coil 1 0, there 
is provided an inside frame 22 which is arranged inside 
the plane coil 10 while a predetermined interval 20b is 
left between the innermost conductor 12b of the plane 

5 coil 10 and the inside frame 22. The support portions 
24, 24 • • • , which extend from a plurality of portions 
of the inside edge of the inside frame 22 to the plane coil 
10, and the innermost conductor 12b of the plane coil 
10 are connected with each other. When the inside 

10 frame 22 is provided in this way, the inside space of the 
plane coil 10 can be substantially closed. Due to the 
above arrangement, it is possible to prevent another IC 
card from entering the inside space of the plane coil 10 
when the antenna frame 14 for the IC card is conveyed. 

is Therefore, the handling property of the antenna frame 
1 4 for the IC card can be further enhanced. In this inside 
frame 22, there are provided openings 26, 26 for reduc- 
ing the weight of the inside frame 22. 
[0032] Further, the conductors 12, 12, • • • adja- 

20 cent to each other in the inward and outward direction of 
the plane coil 10 are connected with each other by con- 
necting pieces 28. 28, • • • , the conductors 12, 12 • 
• • composing the plane coil 10 can be integrated into 
one body and prevented from collapsing when the 

25 antenna frame 14 for the IC card is conveyed. There- 
fore, the handling property of the antenna frame of the 
IC card can be further enhanced. When the connecting 
pieces 28 are formed stepwise between the conductors 
12 arranged on the circumferences as illustrated in Fig. 

30 1 , they can be easily cut off by a punch for cutting, and 
further the mechanical strength of the punch for cutting 
can be enhanced. These circumstances are described 
as follows. Usually, the connecting pieces 28. 28 • • • 
are simultaneously cut off. Therefore, in the case where 

35 the connecting pieces 28, 28 • • • are arranged in a 
straight line, the configuration of the punch for cutting 
must be formed into a comb-shape, and it is difficult to 
machine the punch for cutting, and further the mechan- 
ical strength of the punch for cutting is decreased. 

40 When the connecting pieces 28, 28 • • • are formed 
stepwise as shown in Fig. 1 , it becomes possible to shift 
the position of the punch for cutting according to the 
forming position of the connecting pieces 28, 28 • • • 
. Therefore, the punch for cutting can be easily 

45 machined, and the mechanical strength of the punch for 
cutting can be enhanced. 

[0033] The rectangular plane coil 1 0 shown in Fig. 1 
includes a bent portion 30 which is formed in each linear 
portion of the plane coil 10. This bent portion 30 is corn- 
so posed of a curved portion in which the conductors 1 2 on 
the circumferences are curved and protruded at the 
substantially same position in the same direction (in the 
inward direction of the plane coil 10). 
[0034] In Fig. 2, a part of the antenna frame for the 
55 IC card, i.e., the end portions of the outermost conduc- 
tor and innermost conductor are shown in partially 
enlarged view. In the portion of the plane coil on which 
the semiconductor element 32 is mounted and the 
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region in the vicinity thereof, the width of the conductor 
1 2c is smaller than that of the conductor 12. This portion 
of the conductor 12c is the portion to which a coinning 
operation is applied so as to form a recess for mounting 
a semiconductor element. The conductor 12c becomes 5 
to have substantially the same width as that of the con- 
ductor 12 by such a coinning, as shown in Fig. 4. 
[0035] The end portions 34a, 34b of the outermost 
conductor 12a and the innermost conductor 12b have 
the same thickness as those of the outermost conductor 10 
12a and the innermost conductor 12b, but have larger 
width than those of the outermost conductor 12a and 
the innermost conductor 12b. One 34a of the end por- 
tions 34a and 34b is provided so as to come over the 
semiconductor element 32 to extend to the position is 
near to the electrode terminal 31, since the terminals 
31 , 31 are only formed on the one side of the semicon- 
ductor element 32. 

[0036] In Fig. 4, a predetermined part of the 
antenna frame 14 is shown, in which after coinning is 20 
processed and the supporting sections 18 and the con- 
necting pieces 28 are cut off from the antenna frame 1 4. 
[0037] The end portion 34a near the outside frame 
16 is connected to the outside frame 16 by means of a 
supporting section 1 8a which is extending from an edge 25 
portion of the end portion 34a and the portion 34b near 
the inside frame 22 is connected to the inside frame 22 
by means of a supporting section 18b which is extend- 
ing from an edge of the end portion 34b. One 18a of 
these supporting sections 18a and 18b is extending 30 
from an edge of the tip end of the end portion 34a and 
the other supporting section 18b is extending from an 
edge of the end portion 34b near the inside frame 22. 
Thus, the supporting section 18b is extendng from the 
edge of the end portion 34b of the plane coil 10 which it 
noaroct * rcirv the inskis f TSSTiS 

[0038] As shown in Fig. 3, a part of the end portion 
34a, 34b is provided with a coinning area 44a, 44b. The 
coinning area 44a, 44b becomes a bonding area by 
applying a coinning operation. The edge portion of the 
coinning area 44a, 44b is retracted from the edge of the 
end portions 34a, 34b by a distance t. This distance t is 
determined in such a manner that the coinning area 
44a, 44b is deformed and enlarged by the coinning 
operation to form a bonding area, but the coinning area 
44a, 44b is not so enlarged to protrude from the edge of 
the end portions 35a, 35b. 

[0039] Each of the end edges 50 of the connecting 
portions between the coinning areas 44a, 44b and the 
end portions 34a, 34b is inclined, as shown in Fig. 3, 
preferably by an angle a of 30° to 45°, so as to prevent 
a generation of any burrs due to any possible slip of the 
punching tool when the plane coil is formed by punching 
process. The end portion 34b has also substantially the 
same structure as the end portion 34a. 
[0040] When the coinning operation (cold-forging 
operation) as mentioned above was performed, since 
the end portions 34a, 34b were supported by the sup- 



porting sections 18a, 18b, the respective the terminals 
35a, 35b thus formed were not shifted in the right or the 
right directions. 

[0041] Although some strain was found on the out- 
ermost conductor 12a connected to the terminal 35a, 
such a strain was within an allowable range. No such 
strain was found on the innermost conductor 12b con- 
nected to the terminal 35b, which was better than the 
terminal 35a, although the corner of the terminal 35b 
extended only a little. In the terminal 35a, the supporting 
sections 18a was extending from the front end edge of 
the end portion 34a. Therefore, it seems that, when a 
coinning operation was performed, any deformation of 
the end portion 34a in the forward direction was 
restricted by the supporting sections 18a and, thus, 
some strain occurred on the outermost conductor 12a. 
[0042] On the other hand, in the terminal 35b, the 
supporting sections 18b was extending from the side 
edge of the end portion 34b. Therefore, any deformation 
due to coinning could cause in the forward direction of 
the end portion 34b and, thus, any influence to the 
innermost conductor 12a could be diminished. 
[0043] Therefore, it would be preferable that the 
supporting sections 18a, 18b extending from the side 
edge of the respective end portions 34a, 34b. 
[0044] After the coinning operation was applied as 
mentioned above, the bonding areas of the respective 
terminals 35a, 35b were plated with a metal, such as, 
silver or the other, and then the supporting sections 
1 8a, 1 8b were cut off. 

[0045] Then, the semiconductor element 32 was 
mounted on the portion of the conductors 12c, 1 2c, • • 
• , where the coinning operation was already performed 
and, thus, the width of the respective coil portion 12c 
was widen to substantially the same width of the 
remaining conductor portion 12. Then, the respective 
electrode terminals of the semiconductor element 32 
were electrically connected to the respective bonding 
areas 44 of the terminals 35a, 35b of the plane coil 10 
by means of bonding wires using a bonding machine. In 
that case, the terminals 35a, 35b did not shift to the right 
or left directions and, thus, the positions of these termi- 
nals 35a, 35b could be easily and accurately detected 
by a detecting means of the bonding machine. 
[0046] Fig. 5 shows a state in which the electrode 
terminal of the semiconductor element 32 was con- 
nected to the bonding area 44 of the terminal 35b (35a) 
by the wire 40. The top of the looped wire 40 could be 
located within the range between the upper surface of 
the terminal 35b (35a) and the upper surface of the con- 
ductor 12, as seen in Fig. 5. To lower the top of the 
looped wire 40 in this way, a wedge bonding method 
could be more preferably used than the other bonding 
methods. 

[0047] Next, the plane coil 10 on which the semi- 
conductor element 32 was mounted was cut off from the 
support portion 18a of the outside frame 16 and the 
support portion 18b of the inside frame 22, and at the 
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same time, the connecting pieces 28, 28 • • • for con- 
necting the conductors 12 on the circumferences were 
cut off. After that, the plane coil 10 on which the semi- 
conductor element 32 was mounted was sealed. This 
sealing is made was follows. The plane coil 10 was 5 
interposed between two sheets of resin films made of 
PVC, on the front side of which characters were printed, 
on the reverse side of which an adhesive layer made of 
polyurethane resin or polyolefin resin was provided. 
Thus, an IC card was obtained. 10 
[0048] Fig. 6 shows an antenna frame for IC card, 
similar to that of Fig. 1 , except that the portions near the 
end portions 33a, 33b, of the outermost and innermost 
conductors 12a, 12b are formed wider than the conduc- 
tor 1 2, and the end portions 33a, 33b are formed thinner is 
than the remaining portions of the outermost and inner- 
most conductors 12a, 12b. However, the thickness of 
the end portions 33a, 33b is substantially the same as 
the thickness of the remaining portions of the outermost 
and innermost conductors 12a, 12b. A coinning is 20 
applied to the overall area of these end portions 33a, 
33b, in such a manner that the end portions 33a, 33b 
becomes thinner (thickness) and wider to provide termi- 
nals 35a, 35b as shown in Fig. 7. Thus, the end portions 
33a, 33b are used as the terminal forming areas. 25 
[0049] The conductors 12c near the end portions 
33a, 33b are formed thinner (narrower) than the con- 
ductor 12. A coinning is applied to this area including 
the conductors 12c and a recess is formed where the 
semiconductor element 32 is to be mounted as shown 30 
in Fig. 7. By such a coinning, the respective conductor 
12c becomes to have substantially the same width as 
that of the conductor 12, as shown in Fig. 7. 
[0050] The end portions 33a, 33b are located oppo- 
site to the respective sides of the semiconductor ele- 35 
men* 32 ; sines the respective electrode terminals, 31,31 
of the semiconductor element 32 are located in the 
vicinity of the opposite sides thereof. The supporting 
sections 18a, 18b (Fig. 6) and the connecting pieces 28 
(Fig. 1 ) are cut off in the antenna frame as shown in Fig. 40 
7. 

[0051] In this embodiment, since the coinning is 
applied to the overall area of these end portions 33a. 
33b, the supporting sections 18a, 18b extend from the 
side edges in the vicinity of the end portions 33a, 33b. In 45 
this embodiment, after the coinning was applied to the 
end portions 33a, 33b, there was substantially no shift in 
the right and left directions on thus formed terminals 
35a, 35b by coinning. 

[0052] In Fig. 8. the end portions 33a, 33b (terminal so 
forming areas) of the outermost and innermost conduc- 
tors 12a, 12b are formed thinner (narrower) than the 
remaining portions of the outermost and innermost con- 
ductors 12a. 12b. The supporting sections 18a, 18b 
extend from the end edges along the direction of the tip 55 
of the end portions 33a, 33b. The width of the support- 
ing sections 18a, 18b is substantially the same as that 
of the remaining portions of the outermost and inner- 



most conductors 12a, 12b. Since the supporting sec- 
tions 18a, 18b are formed wider, the terminals 35a, 35b 
thus formed by coinning will be possible to have suffi- 
cient area. 

Claims 

1. An antenna frame for IC card, said antenna frame 
comprising: 

a plane coil (10) formed by punching or etching 
a thin metallic sheet in which a conductor line 
(28) is wound a plurality of time in substantially 
the same plane, said plane coil having an out- 
ermost conductor (12a) provided with an outer 
end portion and an innermost conductor (12b) 
provided with an inner end portion; 
an outside frame (16) arranged along said out- 
ermost conductor line (12a) and spaced there- 
from by a predetermined interval; 
an inside frame (22) arranged along said inner- 
most conductor line (12b) and spaced there- 
from by a predetermined interval: 
outer and inner terminals (34) which are pro- 
vided at or in the vicinity of said outer and inner 
end portions (12a, 12b) respectively, and which 
are used as bonding areas; and, 
supporting sections (18) extending from an end 
edge of said outer and inner terminals (34) or a 
position in the vicinity thereof to said outside 
and inside frames (16, 20). 

2. An antenna frame according to claim 1 , further 
comprising a chip mounting area (38) formed on 
said plane coil (10) defined by said plurality of 
looped conductors (28). and located near to said 
respective outer and inner end portions (12a, 12b) 
of the outermost and innermost conductors. 

3. An antenna frame according to claim 1 or 2, 
wherein said outer and inner terminals (34) and/or 
said chip mounting area (38) is formed by partially 
or entirely coining said outer and inner end portions 
(12a, 12b) of the outermost and innermost conduc- 
tors and/or said plurality of looped conductors (28). 

4. An antenna frame according to claim 3, wherein 
inner and outermost conductors (12a, 12b) and/or 
said plurality of looped conductors in said chip 
mounting area (38) has a smaller width than 
remaining portion of said conductors (28) before 
said coining operation. 

5. An antenna frame according to claim 4, wherein the 
width of said conductors (28) in said terminal form- 
ing areas and/or said chip mounting area (38) is 
determined so that the width thereof becomes 
larger to be substantially the same as the width of 
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said remaining portion of said conductor (28), after 
said coining operation. 

6. An antenna frame according to any one of the pre- 
ceding claims, wherein said supporting sections s 
(18) extend from an end edge of said outer and 
inner terminals (34) or a position in the vicinity 
thereof at positions which is nearest from said out- 
side and inside frames (16, 22). 

10 

7. A process for manufacturing an antenna frame for 
IC card, said process comprising the following 
steps of : 

punching or etching a thin metallic sheet to 15 
form a plane coil (10) in which a conductor line 
(28) is wound a plurality of times in a substan- 
tially the same plane, said plane coil (10) hav- 
ing outermost (12a) and innermost (12b) 
conductors provided with outer and inner end 20 
portions, respectively; an outside frame (16) 
arranged along said outermost conductor tine 
(12a) and spaced therefrom by a predeter- 
mined interval; an inside frame (22) arranged 
along said innermost conductor line (12b) and 2s 
spaced therefrom by a predetermined interval; 
and supporting sections (1 8) extending from an 
end edge of said outer and inner end portions 
(1 2a, 12b) or a position in the vicinity thereof to 
said outside and inside frames (16, 22); and, 30 
coining said end portion or a portion in the 
vicinity thereof of said outermost and inner- 
most conductors (12a, 12b) to form outer and 
inner terminals (34) which are to be used as 
bonding areas. 35 

8. A process according to claim 7, wherein said coin- 
ing step also coins said plurality of looped conduc- 
tors (28) in an area to form a chip mounting area 
(38) on said plane coil (10) at a location near to said 40 
respective terminal forming areas (34). 

9. A process according to claim 7 or 8, wherein 

said punching or etching step comprises form- 
ing said end portion or a portion in the vicinity 
thereof of said outermost and innermost con- 
ductors and/or forming said plurality of looped 
conductors (28) in said area to form said chip 
mounting area (38) to have a smaller width 
than remaining portion of said conductor (28); 
and, 

said coining step enlarges the width of said 
smaller width portion so as to be substantially 
the same as the width of said remaining portion 
of conductor (28). 

10. A process according to claim 7, 8 or 9, further com- 



prising: 

mounting a semiconductor element (32) on a 
semiconductor element mounting area (38) of 
said plane coil (10) ; and, 
connecting electrode terminals of said semi- 
conductor element (32) to said bonding areas 
of said outer and inner terminals (34) by means 
of bonding wires (40) . 
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